Organic light-emitting diodes (OLEDs) are being considered as the next generation technology of flat-panel display. The development of red phosphorescent Ir(III) complexes with high quantum yields compared to green emitters has been found to be relatively challenging because they are intrinsically less emissive. Although Ir(piq) 3 1) and
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Organic light-emitting diodes (OLEDs) are being considered as the next generation technology of flat-panel display. The development of red phosphorescent Ir(III) complexes with high quantum yields compared to green emitters has been found to be relatively challenging because they are intrinsically less emissive. Although Ir(piq) 3 1) and
Ir(btp) 2 (acetoacetonate) 2) are well known as red phosphorescent emitters (piq and btp; 1-phenylisoquinolinato-N, Initially the focus on material for PLEDs has mostly been on conjugated polymers 8 20) .
Recently, the focus has shifted towards making pendant type polymers due to their reported higher triplet energy compared to conjugated polymers. With the advent of living radical polymerisation techniques 22) , polymers can now be prepared with control over molecular weight, molecular weight dispersities, end-group(s) and topology. Of the living polymerisation techniques, reversible-addition fragmentation chain transfer (RAFT) 23) was chosen for its suitability with a range of polymerisation conditions, monomer functionalities, lack of metal impurities and prior success in synthesizing electroactive polymers 24)~27) .
We herein report for the first time the synthesis of end-functional, mid-functional and three-arm star polymers from styrenic functionalised host monomer.
Polymerised under the control of mono, bis or tri thiocarbonylthio-functional Ir(piq) 3 RAFT agents ( Figs. 1, 2, 3) , 
Main Section

Synthesis: Dopant and RAFT agents
Mono (1), bis (2) and tri thiocarbonylthio-functional (3) Ir(piq) 3 RAFT agents ( Fig.1) were synthesised from vinyl functionalised isopicolinic acid monomer in overall 16% yield, via the single monomer addition synthetic method previously published 25) . The RAFT agents were purified by column chromatography using silica gel and their structures were confirmed by 1 H NMR and mass spectra.
In a typical synthetic procedure, Ir 
Host monomer
Styrene functionalised host monomer was synthesised by reacting p-bromo host compound with the styryl boronic acid 29) in about 46% yield. (The structure of the host compound is not disclosed here due to confidentiality agreements). UV and PL spectra of host monomer film and solution are shown in Fig.2 . The synthesized host monomer showed high quantum yield (QY) 0.96 and showed blue emission with the PL peak around 411 nm.
RAFT polymerisation
Solution blending of the dopant in different ratios with the host monomer in toluene at room temperature was carried out to investigate the energy transfer from host to dopant. On the basis of the doping experiments, the energy transfer from host to dopant was found to reach an optimum at 6 mol% and saturated at 10 mol% dopant concentration to host. Accordingly, 6 mol% dopant concentrations were targeted in the polymerisation formulations. The host monomer was polymerised using Ir(piq) 3 RAFT agents (1, 2, 3) ). The overall monomer conversion in the series was found to be between 48 to 77% and polymers showed M n in the range of 12700 to 37500 and polydispersities (-D) between 1.17 to 1.37. The end-functional, mid chain-functional and three-arm star polymers showed good solubility (solubility parameters. i.e. mg/mL) in non-polar organic solvents such as toluene, chloroform, and chlorobenzene. The compositions and properties of synthesised polymers are summarised in Table 1 .
In a typical procedure for the synthesis of the endfunctional poly(host)-Ir(piq) 3 (Table 1; (polystyrene equivalent). The mid chain-functional and three-arm star polymers were also synthesised and purified by above methods, results summarised in Table 1 .
Differences in M n and M n GPC are expected as the hydrodynamic volume of the host polymer differs significantly from that of the polystyrene standards. The three arm star polymer would also have a reduced hydrodynamic volume to its linear counterpart.
Photophysical properties of the polymers
The UV-vis and PL spectra's of synthesised polymers were taken in both film and solution. As shown in Fig.3 , Fig.4(a) and the device performances J-V-L characteristic and current efficiency are shown in Fig.5 .
The above red OLED device showed a current efficiency of 0.4 cd/A at 10 mA/cm 2 and a voltage of 10.5 V. The color is deep red and the CIE 1931 coordinate is (0.68, 0.31). Early studies without optimization from the first fabricated simple device structure showed high turn-on voltage with poor efficiency and device structure needs further optimisation. It is reported that the thiocarbonylthio end-group within the polymer may cause the quenching of the light emission 25) . Also from the currentvoltage luminance ( Fig.5(a) ), one can realise that there is an issue of the charge imbalance which needs the optimisation of the device structure to improve the performance. Further work on device structure and evaluation of polymers is in progress.
Conclusions
Polymers were synthesised with controlled molecular weights, architecture and narrow molecular weight dis-persities. P-PhoLED device prepared from synthesised linear end functional polymer, containing 6 wt% dopant, showed deep red emission with CIE 1931 coordinate is (0.68, 0.31). The poor device performance from the first fabricated device is largely attributed to the device structure and to the potential quenching from the thio- Karl Weber for help in the device preparation.
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